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The initiative development of PolSARpro Software is a direct
result of recommendations made during the POLInSAR 2003
Workshop held at ESA-ESRIN in January 2003.




~* Wy . 3 " \ Y
\ L,'::\.,w‘ ' N

I =

 ABITOF HISTORY =~  &esa

o’ .-.A"?l‘t 37

POLJARPRO

Flﬂ.nllil'[ b i it Tl L i.'H-:r.ﬂHl

WK e oy W ok (rrw emrar b e i mowery

3 POLSARPRO v. 4.0
The Polarimetric SAR Data Processing




Tool specifically designhed to handle :
Polarimetric data
and
Polarimetric Interferometric data.
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Educational Software offering a tool for
self-education
in the field of POLSAR and POL-InSAR

data processing and analysis.
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;";Aro VS 0 SOFTWARE

Developed to be accessible to
a wide range of users
from novices to experts
in the field of POLSAR and POL-InSAR.
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MODULAR STRUCTURE

Each element of the Software (a function)
can be extracted and incorporated
individually into users’ own processing
software.
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MODULAR STRUCTURE

Users can easily add their own functions and
components, as PolSARpro v5.0 Software is
conceived as a flexible and open software
environment.
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OPEN SOURCE DEVELOPMENT

PolSARpro v5.0 Software is made available
following the:

(0OSSD)

approach, and follows the:
- June 1991.

PolSARpro v5.0 Software runs today on:

Windows 98+, Windows 2000, Windows NT 4.0,
Windows XP, Windows 7 and Linux 1386

Macintosh OS: ‘—“-:E_-ﬁ
) e |

|| Parallels
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http://earth.esa.int/web/ polsarpro/home
== The Web Site provides

oo - ©rrie s r - Gt - et e Details of the project

You are here

~ PolSARpro Version 5.0 - Latest News

The P 19 and Ed
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e Access to the tutorial
and software

e Information about status
T of the development

e Demonstration Sample
Datasets
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# About PolSARpro

~

The PolSARpro software
[The Polarimetric 54F data Processing and Educationnal Toolbox)
haz been developed zince 2003 under ESA-ESRIM contracts
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m Univerzitat Politecnica de Catalunpa [SF)
L (C. Lopez Martinez]

Uriverzity of llinoiz at Chicago [US]
LS WM. Boemer)

{3 Miigata Univerzity [1F)
v [, Wamaguchi, 5.G. Park]

Univerzsidad de Alicante [SP)
==X [l.M. Lopez Sanchez)

m ETH Zurich [CH]
[I. Hajnsek, &. Marino)

i Indian Institute of Technolagiss, Bombay
- [v.5. Rao]

% Harbin Inztitute of Technology, Dept. | E
L. £hana)

5

ontribut
4 PolSARpro v5.0 Conh‘ibutms‘

: Univerzity of Tor Yergata (IT]
[M. Lavalle]

F: University of Piza [IT)

5 IR, Paladini)

g University of Tohoku - Sendai [JP)
oo M. Sata)

¥t Univerzite Pariz Est - Marmez 13 Vallee [FR)
i [P.L. Frizon)

' Univerzity of Teinghua [CH]
U Yang, W &n, Y. Cui.J. Chen)

G Polii - Milan (1T)
'-’éﬁf[s. Tebaldini)

1ﬁ Technische Universitat Berdin [DE]
BW¥ (0. 0Hondt, 5. Guillasa)

Sy

-EF

Frincipal [rwvestigator

.LE.T.R - UMR CMES 6164 - Univerzsity of Rennes 1

o

I E T n Campus de Beaulieu - Batiment 110

——— 263 avenue General Leclerc
% F-35042 Rennes cedex - France

E. Pottier [eric. pottier@univ-rennes1 . fr]
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AIRSAR

CONVAIR

PolSARpro v5 0 Software offers the possibility to handle and
CONVE




ALOS - PALSAR
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ALOS — PALSAR

— Input Directory

ALOS-PALSAR Polar Modes
« PALSAR Dual & Quad POL

e PALSAR Data Level 1.1 and 1.5

Initial Mumber of

ak.
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ff ALOS Input Data File (ERSDAL - 2 ALOS - PALSAR

E dit He:ader ol on tode full

hnes/quad/PaS

ALOS-PALSAR Polar Modes
« PALSAR Dual & Quad POL

[nitial Mumber of Fows 19296 Initial Mumber of Cols

[v Corvert Input IEEE binary Farmat (LE <-+BE]

e PALSAR Data Level 1.1

(2]

L] Cancel



"oISARpro v5.0 SOFTWARE g €]

e O T,

RADARSAT 2

— |nput Directony

|- /RS 2_0K3657_PKEO015_DK49529_FO19_20090112_054213_HH_WW_HV_WH_SLC

Output Directony

| C:/RS2_0K3EE7_PEEOME_DEA9525_FO19_20090712_0584213_HH_W_HY_WwH_SLC ﬂ
S&R Product File

| C:/RS2_0K3E57_PEE0M5_DKA43525_FO153_20030712_054213 HH_W_HY_WH_SLC/product %

Output Scaling Look-Up-Table [ LUT |
" Beta-Mought (" Gamma-Mought {* Sigma-Mought

Fead Header Edit Header | Y | Polarization Mode full

Input Data File [2171]

| C:/RS2_0K3657_PKES0015_DK49523 FO13_20090112_054213 HH_WW_HY_WH_SLC/imagery, %
Input Data File [212)

| C:/RSZ2_0K3657_PRS00E_DK43523 FO13 20030112_054213 HH_WW_HY_WH_SLC/imagen, %
Input Data File [221]

| C:/RS2_0K3657_PES00S_DK49523 FO13 20030112 054213 HH W HY WH_SLC/imagery %

Input Data File (s22) e Dual & Quad POL
[C:/RS2_0K3657_PKED0E_DKA4523_FO19_200307112_054213_HH_WY_HY_YH_SLC/mager, E e Fine and Standard Mode

Initial Mumber of Rows E318 Initial Wumber of Cols J644

Cancel
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i TerraSAR-X Input Data File

TerraSAR — X

Input Directom

SSC: Single Look Slant Range Complex
EEC: Enhanced Ellipsoid Corrected




jRpro_ v5.0 SOFT

i TerraSAR-X Input Data File

TerraSAR — X

Initial Humber o

SSC: Single Look Slant Range Complex
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RISAT

SENTINEL 1A
ﬁ!'q
TANDEM-X i A

ALOS-2 — PALSAR

COSMO - SKYMED




{f TANDEM-X Input Data File

Input Directary
|D:,."PuISAR_Data,f'.Juanma,."Ric:e_Scene

TANDE -+ Product File
|D:IPDISAR_Data,fJuanma,f'P\ic:e_ScenefTDW_SAR_COS_BIST_SM_D_SRA_ZEH1EIEDE!T062951_2EI11UEI@

Fead Header Edit Header Folarization Mode | Dual Fol: pp3 %

Input kaster Directory
|D:,."PuISAR_Data,.".Juanma,fRice_ScenefTSm _SAR__S3C BTH1_SM_D_SRA_20110608T062951_201106(
Cutput kaster Directory

|D:,."PuISAR_Data,.".Juanma,f'Ric:e_Scene,’master
Input Slawve Directory
|D:,.’PuISAR_Data,.".JuanmajRice_ScenefTDm_SAR_SSC_EIRXE_SM_D_SRA_EM 10608T062451_201106
Cutput Slawve Directory

|D:,."PuISAR_Data,.".Juanma,f'Ric:e_Scene,’slave

baster Directony Initial Number of Bows Slawve Directory

Edit Header Initial Mumber of Cals Edit Header @

Input Master Data File (s11)
|D:,."PuISAR_Data,."JuanmajRice_Scene,’TSm_SAR_SSC_BTX1_SM_D_SRA_EN1DEDBTDEEQE1_20HDE[£
Input Master Data File (s22)
|D:,."PDISAR_Data,f‘Juanma,f'Fiic:e_ScenefTSm_SAR_SSC_EITX1_SM_D_SRA_ZU11UBEIBT062951_2IJ11I36[@
Input Slawe Data File (s11)
|D:,."PuISAR_Data,.".JuanmajRice_Scene,’TDX‘l_SAR_SSC_BRXE_SM_D_SRA_ED‘I 10608TOE2951_201106 g
Input Slawe Data File (s22)
|D:,."PDISAR_Data,f‘Juanma,f'Fiic:e_ScenefTDm_SAR_SSC_BRXE_SM_D_SRA_IEEH 106068T06E2951_201106! g

;\ Cancel
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Input Directary
|D:,."PuISAR_Data,f'.Juanma,."Ric:e_Scene

TANDE -+ Product File
|D:IPDISAR_Data,fJuanma,f'P\ic:e_ScenefTDW_SAR_COS_BIST_SM_D_SRA_ZEH1EIEDE!T062951_2EI11UEI@

Fead Header | Edit Header | Folarization Mode | Dual Fol: pp3 %ﬁg

Input kaster Directory

|D:,."PDISAR_Data,.".Juanma,."Ric:e_Scene,-’TSm _SAR__S3C_BTX1_SM_D_SRA_20110606T0624951_201106(

Cutput kaster Directory
|D:,."PuISAR_Data,.".Juanma,f'Ric:e_Scene,’master =
Input Slawve Directory

|D:,.’PuISAR_Data,.".JuanmajRice_ScenefTDm_SAR_SSC_EIRXE_SM_D_SRA_EM 10608TO62951_201106
Cutput Slawve Directory
|D:,."PuISAR_Data,.".Juanma,f'Ric:e_Scene,’slave =

baster Directony Initial Number of Bows Slawve Directory

EditHeaderl Initial Mumber of Cals EditHeaderl @

Input Master Data File (s11)
|D:,."PuISAR_Data,."JuanmajRice_Scene,’TSm_SAR_SSC_BTX1_SM_D_SRA_EN1DEDBTDEEQE1_20HDE[£
Input Master Data File (s22)
|D:,."PDISAR_Data,f‘Juanma,f'Fiic:e_ScenefTSm_SAR_SSC_EITX1_SM_D_SRA_ZU11UBEIBT062951_2IJ11I36[@
Input Slawe Data File (s11)
|D:,."PuISAR_Data,.".JuanmajRice_Scene,’TDX‘l_SAR_SSC_BRXE_SM_D_SRA_ED‘I 10608TOE2951_201106 g
Input Slawe Data File (s22)
|D:,."PDISAR_Data,f‘Juanma,f'Fiic:e_ScenefTDm_SAR_SSC_BRXE_SM_D_SRA_IEEH 106068T06E2951_201106! g

ﬁ Cancel |




f COSMO-SKYMED Input Data File

— Input Direc

1300/EACHDT Cordoba Frequency
e RIGHT Orbit Direction ASCEMDING
Polar Type | ppl

Diump hd5 to bin

[mitial Mumber of R 19016 [mitial Mumber of Colz

0k

- ' \\\\l\\ =

FTWARE {esa

COSMO-SKYMED

SSC: Single Look Slant Range Complex




f COSMOD-SKYMED Input D:

Input Directomy

| D:/D_POLSAR_DATA/CSE Images10F02911-114_201 20211 _sougeal/ F=zEFICC trmp
Output Directary

| D:/D_POLSAR_DATASCSE Images10F02911-114_201 20211 _sougeal/7zEFICC tmp o
SAR Product File

| D:/D_POLSAR_DATA/CSK Images10F02911-114_201 20211 _sougeal/TzEFICCmp/CSKS T B

Check Files )
Satellite [0 C5kKS1 Station D | 1300/EACLON /Cordoba Frequency | 9.6=+009

[ncidence Angle 40 Look Side RIGHT Qrbit Direction ASCEMDIMG
Column Spacing 522964 Line Spacing 223047

Polar Type | ppl
Scene Senzing

Start | 2012-02-11 0%:51:50.924511573 Stop | 2012-02-11 05%:51:57.563383030

Dump hd5 to bin Files | | Dumping Datazet S02-5B1 to HH binary file

[mitial Mumber of Rows 19016 [mitial Mumber of Colz 4123

ok Cancel

e COSMO-SKYMED Dual POL

-1




 RISAT Input Data File { CEDS Format

— Input Directary
| D:/D_POLSAR_DATAFRS-1/34415d1_233 SLC

Output Directony

| 0o/D_POLSAR_DATAFRS1/94472d1_s33 SLC ﬂ
Band-Meta File

| 00/D_POLSAR_DATAFRS-1/94412d1_s33 SLC/BAND_META. kst

Fead Header | ScenelD | ENTER SCENE D 77 Mode |  Compact - Pol
Mode | FRS1  Level | 5(C  Fomat [CEOS  Incdng [44.058

-~
. RezRg | 3.332 Resfz | 2340 PixFg | 1.801 Pisfz | 2365

S&R Leader File
| 0:/D_POLSAR_DATASFRS-1/9447 2d1_233 SLC/zcene AV/leg 01.001

S5AR Image Files
311 | D:/D_POLSAR_DATAFRS-1/9447:d1_s33_5LC/ scene_RH./dat_01.001

512 |D:/D_POLSAR_DATA/FRS-1/3441sd1_s33_5LC/scene_Fiv/dat_01.001

[nitial Mumber of Rows 13632 [nitial Wumber of Cols 10748

Cancel
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bt l.'r! Sk BT, e

ALOS — PALSAR

r'.'1 (] dE q I_JEII:” . 1
Datalevel | 1.1

ALOS-PALSAR Polar Modes
« PALSAR Dual &Quad FOL

COMPLER SAR IMAGE

e PALSAR Data Levelll.1 and 1.5

New ! ——

——
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SARpro v5.0 SOFT

N,

Input Drirectary

[o:/aL052

- Output Directany

[D:/aL052

SAR InfoxkL File [ INF-sussmssssmms-==. 2ml ]

| D:/AL0S2/ANF-AL052015387000-140305-HE QR 1__a «ml

Check Files Inc Angle | 30.400000  Mode IEIUEIT
MNode ’Tﬂdir@ Diata Lewel | 1.1

S4R Leader File
|D:.-’.6.LEISE.-’LED-.6.LDSED'I B3AV000-140305-HBORT.__A
SAR Trailer File
|D:£.6.LEIS2£TF|L-.-'1':.LIIIS2D1 R3ET000-140905-HBORT.1_A
SAR Waolurne File
|D:.-"ALEIS2NDL-ALDS2D'I B3EV000-140305-HBORT.1 A
S&F Image Files
g1 |D:H.&LDS2£IMG-HH-.&LDS2EI1 §387000-140505-HBORT.1__A

g12 | D:AAL0S2/AMG-YH-AL05 201 5387000-140305-HBORT.1_A
s21 | D:AAL0S2/AMG-HY-AL05 201 5387000-140305-HBORT.1_A
s22 | D:AAL0S2/AMG-AN-AL 05201 5387000-140305-HEBOIRT.1__A

Fead Header Edit Header | COMPLE SAR IMAGE

Iritial Murnber of Rows 22609 Iritial Murnber of Cols 2112
Fow pikel spacing 3.215856 Col pixel spacing 2.860344

ok ol _Concel

v |8
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A

ENTINEL] Input Data File

[nput Directary

70544_002114_0021

70544_002114_0021E

_ m —
Initial Mumber of Rows 38 Final Number of Rows 1453 D . al P 0 | d Alasets
Iritial Murnber of C Firial Murnber of Cols 24440 - S L C p ro d u Ct (l eve I l)
oK Cance " IW & EW mode




Q
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by ina N L o aen
_PRELIMINARY RESULTS {-esa

-t

e s

§ SENTINEL1 Input Data File

Swath
Selection

Selection of the burst
to be processed
(can also process ALL
the bursts of a swath)

Azimut Pizel Spacing

Input Data File [ Cr

Dual — pol -
Initial Mumber «
datsets Imitial Mumber of Cols

OK H Cancel
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# ___ _PRELIMINARY RESULTS

e
> v PV I § it B4 SR
LV Ry s o'

§ SENTINEL1 Input Data File

B Google Earth
Fichier Edition Affichage Outils  Ajouter  Aide

Se connecter

70544 002114_002186_

70544_002114_0021B6_

70544_002114_002186_ FE = !

Data SI0. NOAA U.S' Navy, NGA. GEBCO

' P Image Landsat e y 1k
Initial Mumber of B ows B Final Mumber of Rows 1453 (Joogle ea"\pﬂ’%’

. - . P - —  Visite guidée Date des images satellite : 10/4/2013  41°26'55.02"M 12°01'10.19"E élév-1006 m altitude 727.80 km O
Initial Mumnber of Colz Final Mumber of Colz 24440 - .
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LIMINARY RESULTS

m i - L, =

SLC - IW : Swath 2 — Burst 4
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ENTRY SCREEN
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PolSARpro Full Software
— Single Data Set
— Multi Data Sets

Spaceborne Sensors:
ALOS, ALOS-2, ENVISAT
RADARSAT2, RCM, TerraSar, SIR-C
COSMA-SKYMED, RISAT, Tandem-X

Airborne Sensors:
AIRSAR, Convair, EMISAR
ESAR, PISAR, RAMSES

Version for the EO Scientific Investigator
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PolSARpro Full Software
- Single Data Set
— Multi Data Sets : Time Series POLSAR

Spaceborne Sensors:
ALOS, ALOS-2, ENVISAT
RADARSAT2, RCM, TerraSar, SIR-C
COSMA-SKYMED, RISAT, Tandem-X

Airborne Sensors:
AIRSAR, Convair, EMISAR
ESAR, PISAR, RAMSES

Version for the EO Scientific Investigator




JRH : Huynen Decomposition

Import Convert [zplay  Calibration RME1 : Barnes 1 Decomposition

""" Limear [+45 [ -45) RMEZ ! Barnes 2 Decormposition
I : pnl0000 ' Fa»,\
H = Circular §L /R — = SR ¢ Cloude Decomposition ) %
——— = Eliiptical {phi, tau} 4 o ariiker WiaH1 : Holm 1 Decomposition
Box Car - Edge Filker

W' AHZ : Holm 2 Decomposition
Has : H [ A [ alpha Decomposition

. Lopez Filter
Gaussian Filker

IDAM Filker FRE? : Freeman 2 Components Decomposition
1.5. Lee Refined Filker

1.5, Lee Sigma Filter

FREZ : Freeman 3 Components Decompasition
WZ3 : Van 2yl 3 Components Decomposition
P\ F Filter ¥AM3 ¢ Yamaguchi 3 Components Decompaosition
YA ¢ Yamaguchi 4 Cormponents Decomposition
MEL : Neumann 2 Components Decomposition

Edge Detector

MMatriz Elements

Correlation Coefficients

kRO ¢ krogager Decomposition

Decomposition Parameters

Elliptical Basis Change 4

Eigenwvector Set Parameters CAM ¢ Cameron Decamposition

Eigerwalue Sek Parameters

Palarimetric Speckle Filter b TSYM : Touzi Decompaosition

H ! & [ Alpha Decomposition #
Polarimetric Decompositions  *

Polarimetric Functionalities - 1 * I
Polarimetric Functionalities - 2 *

Polarimetric Segmentation 4

Polarimetric Data Analysis

Polarimetric Data Clustering

Batch Process

Dual — PolSAR
(Spp, C2)

Quad - PolISAR

Hj & [ Alpha Classification
H & [ Alpha - Wishart Classification

Faraday Rotation Estimation

Fuzzy - H | alpha Classification

‘Wishart Supervised Classification
Rule-Based Hierarchical Classification

Conformity Coefficient
Scatkering Predominance
Scattering Diversity

Polarisation Synthesis
Polarimetric Signature

Stokes Parameters
Compact Polatimetric Mode

Basic Scattering Mechanism Identification

WM Supervised Classification

Degree of Purity

Depolarisation Index

Alpha approximation (Praks & Colin)
Entropy Approximation (Praks & Colind

O.P.CE
R.C.5 Max

[raka Statistics
Data Hiskagrams
[rata Profiles

Histogram Based Skatistics

Texture Analysis

Scatkering Mechanisme Entropy (Freeman)
Scattering Mechanisme Entropy (Yan Zyl)

Surface Inversion
R&CiE PolSAR Inversion

Sub-Aperture Analysis

Kozlow Anisokropy
Lueneburg Anisokropy

DEM Estirnation

Polarisation Qrientation Compensation

Polarized Poink Scatterer Dekection

Reflectivity Ratio

Decamposition

(S2, C3,C4,T3,T4)

_['LII-CIHI'I|.IILI LSRN Pl R [ [

Differential Reflectivity (Z0R) Applications

Clustering Process
Parameter Averaging ﬂ
[Daka Sets Averaging

Open window Polarimetric D ata Format
Cloze window Polarimetric D ata Format

=y




PolSARpro v5.0 SOFTWARE {:esa

PolSARpro Full Software
- Single Data Set
— Multi Data Sets : Time Series POLSAR

Spaceborne Sensors:
ALOS, ALOS-2, ENVISAT
RADARSAT2, RCM, TerraSar, SIR-C
COSMA-SKYMED, RISAT, Tandem-X

Airborne Sensors:
AIRSAR, Convair, EMISAR
ESAR, PISAR, RAMSES

Version for the EO Scientific Investigator
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PolSARpro Full Software
le Data Set
— Multi Data Sets : Single Baseline Pol-InSAR

Spaceborne Sensors:
ALOS, ALOS-2, ENVISAT
RADARSAT2, RCM, TerraSar, SIR-C
COSMA-SKYMED, RISAT, Tandem-X

Airborne Sensors:
AIRSAR, Convair, EMISAR
ESAR, PISAR, RAMSES

Version for the EO Scientific Investigator




Irport

ozt

12 Estimation

w

ned Filker
ama Filker

—
(Hy]

[
L

In-5AR Functionalities

Elements - Master
Elements

Pol-In3AR Segmentation

Pol-InSAR Funckionalities CEMETENEE (ESHmEE on - optimurmn Triplet
Pal-InSAR Functionalit

Polarimetric Data Analy

Folarization Coherence Tomographn: (P

[Daka Pro

Histogram Based Statistics

Texture Anal



““.% PoISARpro v5.0 SOFTWARE ¢:esa

PolSARpro Full Software
le Data Set
— Multi Data Sets : Time Series POLSAR

Spaceborne Sensors:
ALOS, ALOS-2, ENVISAT
RADARSAT2, RCM, TerraSar, SIR-C
COSMA-SKYMED, RISAT, Tandem-X

Airborne Sensors:
AIRSAR, Convair, EMISAR
ESAR, PISAR, RAMSES

Version for the EO Scientific Investigator




Erveironment  [mpoit

o-Reqgistration : efined Filker
x Elements Sigma Filker
hart Classification

H /[ & | alpha Decomposition
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= - Operatar : File
E %J 0 [file] +walue O ffile] -walue 0 ffile] Fwalue 0 (lile] A value
& [rile] .+ [file] & [file] .- [file] & [rile]) * [file] & lile) A [file)
= eall. ] = imag|. ] © agf.]  abs[.]
- i oozl ] 0 aing. ] £ tan.] 0 conj[. ]
Op #1 | Cid? f Fift o Op #2
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GIMP

Viewer Display Tools PDF Google Earth

ImageMagick
About PolSARpro

Clean screen

Widget position

Tutorial on Help PolSARap
POLSAR and Files Showcases

POLInSAR
PoISARproSIM

eGround
eSmall Veg
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* POISARproSim is a rapid, coherent, fully ‘
polarimetric SAR simulation of forest for Mark filiams

I demonstrating POLINSAR techniques within
EIE)  polSARpro Software v3.31

= (]| Y
* POISARproSim generates simulated
N — interferometric SAR images of artificial forest
- — scenes that may be analysed as real SAR imagery.

PoISARpro v3.31 SOFTWARE

Azimuth Re [m] 5
Centre Frequency [ GHz ] 1.30 _ im.th F L

Slant Rang ution [ ] | 1.0B0EE

* SAR properties and imaging geometry are
R e obtained from the user who specifies centre
----- [T Al frequency, azimuth and slant range resolutions,
c . along with platform altitude, incidence angle and

- horizontal and vertical interferometric baselines.
Hedoge [0] Pine1.2.3] Decduous[4] IT :|L|

» Ground surface generation is controlled by
Random Mumber Generator 3836 Save Config S p e C I fyl n g th e S u rface p ro p e rtl eS S I O p e 1
Firal Image Mumber of Rows 108 Firal Image Mumber of Colunins ; ro u g h n eSS an d Wet n e SS (O n SI m p I e SI I d I n g Scal e S)
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The SAR image is evaluated as a coherent sum of
scattering events from small elements of the scene

Direct-Ground, Direct-Volume
and Ground-Volume
contributions are included,
with both trees and short

vegetation comprising Volume
terms.

Is used to sample the attenuation
of the coherent wave in 3D
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Process

Display  Calibration

D= vds A8

Guit

== e

Ground

+ Small vegetation Simulator

— Output Master Directory

IE: ADEV_PolSARpro_wd. Odtrack_master

o s os|

i Output Slave Ditectary

IE: /DEV_PolSARpro_wd. 0dtrack_slave

EliSa]

Flatform &ltihude [ m)
Incidence Anale [ deg )

— Geametric Canfiguration

I 3000
l 45.

Hnrgzgntal Baszeline [ m

Vertical Baseling (]

1| 00
[ 10

— System Configuration-

Certre Frequency [ GH;

/1. polSARpro Ground + Small veqetaﬂnﬂ‘ﬂmu{m

— Output Master Direchiy-

=

— Graund Surfaea.CUnfig}
Surface Properties

Ground Moisture Cantel
Azimuth Ground Slope [

‘Ground Surface Square

[E ADEY_PolSARpro_wd Orack_master

o el @ |

r— Output Slave Directory:

[E DEY_PolSARpro_wd O/track_slave

o]l ]|

— Geometic Canfiguiation-
Platform Alitude [m] | 3000,
Incidence Angle [ deg) IT

Horizontal Baseline [ m ) I 100
I 1.0

Yertical Easéﬁna.[ M ]

| Rendomhu

Final Image:Mumber

r— System Corfiguration-

Centrs Frequency | G‘Hz]\ I 1.20

Azimuth Resolution [ m ] I 15
Slant F!ang_e.F}e.soMian[ m) | 1.08066

|:L,Unf|gurahon File

Fun

— PolS&Rpro «5.0 - Run Trace

— Ground Surface Configuration

“Surface F‘"r'i:gpallies' [ Smoothest =0

Ground Maisture Cantent [ Driest=0

Azimuth Ground Slope [ %] 20

Ground Suface Square Aea[Ha) I 1.0

Roughest=10] | 0 |~]
‘whettest = 10 ] I 1 :I:I
Fiange Ground Slope [ %] I 1.0

— Small Yegetation Configuration

Mean Yegetation Height [ m ] I 05

I Fiandom Mumber Generator | 34452

Final Image Mumber of Raws I

S ave Config |
Final Image Number of Calumns I

= Configuration File

Fiun

ﬂ Exit |

(=

PolSARpro Forest Simulator {c) Br Matr
1w
PoISAR

o
prosi

i~ Dutput Master Directory

IC: DEY _PolSARpro_wd. 0ftrack_master

o]l @

i~ Dutput § I_/a_ﬂfg Directory

IC: DEY _PolSARpro_vd.0/track_slave

o]l

— Geametric Configuration

Platform &lttude fm) [ 3000,
Incidence dngle { deg | I 45,

Huorizantal Baseline [ m ] I 100
I 1.0

Wertical Baseline [m]

—:S_;}lsté:m tonfiguiét[q. 1

Azimuth Resclution [ m
Centre Frequency [ GHz l 1.30 i o R
G RE R LB Slant Rangs Fiesoltion [m ). | 1 0606E

[ 15 |

i~ Ground Surface Configuration
Surface Properties [ Smoothest=0

Ground Moisture Content [ Driest=0

Aimuth Ground Slope [ % ] I 20

FRoughest=10 ] I 0 :Ill
wiettest = Iﬂ"]_ I 1 AIYI

PRange Ground 5|DDB.)[ %] I 1.0

— Forest Configuration
Tree Species Hedge (0] Fine 1
Tree Height [m ] IT
Farest Stand Circular Area [Ha | IW

22.3)] Deciduous (4]

Forest Stand Density [ stems / Ha )

[ al~]

300

I Randorm Humber Generatar | 34432

Final Image Mumber of Fows I

Save Config |
Final Image Mumber of Columns I

= Canfiguration Fil

Run

9|

Open window Polarimetric D ata Format
Cloze window Polarimetric D ata Format

- Jlf |
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PoLSARPRO v3.0 - LEcTuRE NoTEs

BASIC CONCEPTS IN RADAR POLARIMETRY

Wolfigang-Martin EOERNER

ot Lasseanay Direct access to the Tutorial while using
PolSARpro facilities
The Tutorial is made available in PDF format

) * Recent Advances in Radar Polarimetry and Polarimetri
e Bt iz G e (H) bty SAR Interferometry W.M. Boerner — 31 pages
b gemen e « Basic Concepts in Radar Polarimetry
e W.M. Boerner — 100 pages
_____ » Advanced Concepts
E. Pottier, J.S. Lee, L. Ferro-Famil — 65 pages
_ * POL-INSAR Training Course
S.R. Cloude - 44 pages
* PCT Training Course

S.R. Cloude - 55 pages
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{f PolSAR-ap Showcase : Agriculture

|nput Directary

x|

| D:/bdy Doata Directon/T3

NEEN
Init Col 1 EndCol | 328

Itz dumg Uik
" Degrees ¢ Radians

Output Directory

|D:.‘M_I,J_Data_Directnr_l,l
1 End Raw 1544

| ik R
Decomposzition
| Window Size [Fow] Window Size [Col]
Surface Soil Moisture [nversion
= Sail Dielectic Congtant Max | 40
Inzrement Angle of the Incidence dngle LUT [deg) | 0.1
Dihedral Soil Moisture [nversion
~ Sail Diglectic Conztant kax Trunk Dielectric Conztant kax
Increment Angle of the Incidence Angle LUT [deq)

20 Incidence dngle File

|Enter 20 Incidence Angle File

20 Mazk File

|Enter [showease_agr_mask.bin) file

Polanmetnc Decomposzition 2 File

|Enter [ghoweasze_agri_fz.bin) file

Palarimetric Decompozition Beta File

|Enter [ehowease_agri_beta.bin) file

Wertical Rougness Indicator [ke) File [optional]

Output Sail Moisture File
| LAty Data Directory/showcasze_agri_surf_nv_soil bin

Output Soil Dielectic Constant File
| DAy Data Directary/showcase_agr_surf_de_zoil bin

Output Trunk Dielectnc Constant File

—

Run

—_

S

.
o e
e

ols

Input Directory

| D:Aby_Data_Directony /T3

™ ol
1 End Col 928

Window Size - Test

Output Directary

|D:£M9_D ata_Directory
1544 Init Col

It B o 1 End Row

Window Size - Train————
’7 Row | 51 Col| 51 ’7 Row 3 Cal 9

Geometric Perturbation Filter

’7Thr3$hold nsa Feduction Fatio [RedR] | 00025

Output Coherence File
| D:/hy_Data_Directory/ocean_coherence. bin

Output Mazk File
| D:/by_Data_Directorny/ocean_mazk.bin

|

Run
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i PolSAR-ap Showcase : Cryosphere

Input Master - Slave Directary

| DAy Data Directonedtdazter_Dir_Slave Dir
Output b aster - Slave Directorny

|D:x’|‘-1_l,l_D ata_Directory/tazter_Dir_Slave Dir ! =

Irit B 1 End Row 00 Init Col 1 End Col 1024
D zconpashion Inc Ang Unit Mediar Filer 7 PolSAR-ap Showcase : Urban

Input Master - Slave Directary
~ Window Size [Fiow) O Degress Window Size a
Wwiindow Size [Col) * Radianz Maw Mb of lterations 3

Inversion

Polarization Channel lce Dielectric Constant | 2.8 Threshald 40
@ HH © HY 0w Range Pixel Spacing [ optional 1| opt

20 Incidence Angle File

| Dby _Data Directory/Master_Slave_Din/TE

Output bMaster - Slave Dirgctaon

|D:.-"M_I.J_Data_Direu:tu:ur_l,l.f'MaSter_SIave_Dir .-"lﬁ =

Init o 1 End Row 00 Imit Cal 1 End Cal 1024

Complex Coherence File

| =

Output File

=1

|Enter 20 Incidence Angle file

20 Kz File

[Enter 20 Kz file =

Surface to Yaolume Ratio File

|Enter [ghowcasze_cryo_stv_ratio_HH.bin] file =

Camplex Coherence File

[Enter (empls_coh_HH.bin] file =
SMR Decorrelation File [optional)

| Enter SMR Decomrelation file [ Optional | =

Output Extinction Coefficient File (kappa)

| Dy Data Directore/Master_Dir_Slave Dindshowease_cmo_kappa_HH.bin
Output Penetration Depth File

| Dy Data DirectoredMazter_Dir_Slave Dirdzhowecaze_cwo_depth HH. bin
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http://earth.esa.int/web/polsarpro
The Web Site provides

e Details of the project

— e Access to the tutorial

L R L e ke | S, and software
e i i e Information about status
of the development

e e« Demonstration Sample
Datasets
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General Presentation of
PolSARpro v5.0 Software

2 3rd ADVANCED COURSE ON RADAR POLARIMETRY

19—23 January 2015 | ESA-ESRIN | Frascati [Rome], Italy



DATA DIRECTORY STRUCTURE

Compatible Raw Binary Data

£ C:\DATADIR =10l x| 2x2 Complex Sinclair Matrix [S2]
Fichier  Edition  Affichage Faworis  Outils 7 ﬁ

S Précédente + = - | @Rechercher LFL Dossiers 63 | E" q; D | [Ex|~

adresse | 7] CADATADIR j oK

Diossiers » DCS 521.|3in DATADI R

R ] o0 o |2 #]522.bin _

P ] E] config.tx | fig.txt

. om ettt s1L.bin, s12.bin
. D T4 - 5 0in . .
! - _*I_I s21.bin, s22.bin
|9 objet{s) (Espace disgue disponible : 343 Mao) 312 Ko |@ Poste de travail 4

PolarCase

« Monostatic s12.bin == s21.bin Tzrs?xv

* Bistatic sl12.bin<>s21.bin | .

* Intensities Ixy.bin Ncol

4789

PolarType Polar Case

 Full s11.bin, s12.bin, s21.bin, s22.bin Monostatic/Bistatic/Intensities

* ppl sll.bl.n, le.bl.n Polar Type

* pp2 s12.bin, s22.bin Full/pp1/pp2/pp3/pp4!/pp5/pp6/pp7?
.pp3  sll.bin, s22.bin 4

* pp4 111.bin, 112.bin, 122.bin
* pPpS 111.bin, 121.bin
* pp6 112.bin, 122.bin
* pp7 111.bin, 122.bin

2 3rd ADVANCED COURSE ON RADAR POLARIMETRY European Space Agerciottier
19—23 January 2015 | ESA-ESRIN | Frascati [Rome], Italy (2013)




DATA DIRECTORY STRUCTURE

Compatible Raw Binary Data

BN C:\DATADIR\T3

Fichier  Edition  Affichage Favoris

Cutils 7

s~ Précédente = =b - | @Rechercher

LFL Dossiers 63 | B B % & | [Ex|~

fdresse | C\DATADIRATS x| @ox
Diossisrs x T11.bin T23_jmag.bin
P E{:I DATADIR, ;I T12_imag.|:uin T23_rea|.bin
Y e T12_real bin T33.bin
|:I 4 — T13_imag.|:uin config. txk
a T13_redl bin
T4 o |l 722 bin
o 1 v |_I
|1D objet(s) (Espace disque disponible : 343 Ma) 351 Ko |@. Poste de travail 4

1
ksp = ﬁ [

S
T]. 1 T] 2

(T3] = | Ty, T
1*] T;.".I

2 3rd ADVANCED COURSE ON RADAR POLARIMETRY

19—23 January 2015 | ESA-ESRIN | Frascati [Rome], Italy

S11+ S22 S11— 822 Si2+ Sx ]

[TI?F] - {E:?:P -E:JP

3x3 Complex Coherency Matrix [T3]

DATADIR

v

T3

| config.txt
ﬁ T11.bin, T12 real.bin,

T12 imag.bin, T13 real.bin,
T13 imag.bin, T22.bin,

T23 real.bin, T23 imag.bin,
T33.bin

Polar Case

Polar Type
Full

M onostatic/Bistatic

European Space Agerfeipottier
(2013)




DATA DIRECTORY STRUCTURE

Compatible Raw Binary Data

BN C:\,DATADIR'C3 =10 x|
Fichier  Edition  Affichage Faworis  Outils 7 ﬁ
“2 Précédente ~ =b - | @Rechercher LFL Dossiers 63 | B B % & | [Ex|~
tdresse | C\DATADIRYCS x| @ox
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Enter SAR Leader File
Check File
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|nput Directary

i ADYICE

DOM'T FORGET TO EXTRA
BEFORE RUMNING AW DATA FROC

Mode Ruad Pal

iding Frojection Map I

GHH-ALPSAP

Do it Yourself:

Enter SAR Leader File
S — Read Header
COMPLE; | . o K

inary Cata
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|nput Directary

imed Diml bl ~d =

stract Uncalibrated Raw Binam Data
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 Polarimetric SAR Data Processing and Educational Tool v5.0 - Menu

7 [Q

[~

! ' n .
Data S10, NOAA, 5 Navy| NGA. GEBGO : R b . 3] @2010G008I.e
) - [ =1 e “" ,

Image & 2010 TerraMetrics!

Date des iImages satellite : 2 oct 2008 lat 37 868979° long -122 007904° lélév. 248m Altitude  140.28km L j
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Data IMPORT - Extract Binary Data \‘\&éesa

=z | e | BN O=«=

= =l L=

# polarimetric SAR Data Processing and Educational Tool ¥4.0 - Menu

European Space Agerciottier
(2013)
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 ALOS Extract Data

ff ALDS Extract Data

Init Col End Col

FHow
R

Do it Yourself:

Multi Look: Row =8 Col=1
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g . : \\\

“. " 4%, _ Data IMPORT - Extract Binary Data ~ {=@sa

 Polarime SAR Data Processing and Educational Tool v5.0 - Menu

‘2’$F’ d-esa |

[". - | Environment  [mport Conwert Frocess Dizplay  Calibration SNAP.
i 2 g 2 o 1 = ¥ e il - i

Convert ALOS Fully Polarimetric Data Files
to Complex (3x3) Coherency Matrix [T3]

| [INPUTDIR| | [OUTPUTDIR|
—

T11.bin, T12 real.bin,

T12 imag.bin, T13 real.bin,
T13 imag.bin, T22.bin

T23 real.bin, T23 imag.bin,
T33.bin

— config.txt
|

Do it Yourself:

Multi Look: Row =8 Col =

European Space Agerciottier

-]
(2013)
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A

(s,

N

age

\

\

_iol =]

o

i

File: Edit Select Yiew Image Layer Colors Tools  Filkers  Windows  Help Eii s I_-..!-_—-!Iv

T 1 For y e - | — " | | | p- " =
¥ pauliRGB.bmp-1.0 (RGB, 1 la 9 =l ij"‘J E! ﬂ 2| #| _&| @I j M' AT L”
R o | = | e

O O i
e B o Tl ;

IEiW|I|I|I|I||25|DI|I|I - |;"ISU

=T =TT

PolSARpro 5.0 - Fun Trace

Open WwWindow "W arning
Cloze “window " aring

L




s,

N

PolSARpro v5.0 — MAP READY e
SOFTWARES il

@esa
% POLSARPRO V. 5.0

The Polarimetric SAR Data Processing and Educational Tool

http://earth.esa.int/polsarpro
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Pre-Processing Geo-Coding Post - Processing
Data Extract [T3] Terrain Correct - UTM Proj.

&2

esa

+ POLSARPRO V. 5.0 + POLSARPRO V. 5.0
Tha P dus st el T

ALOS - PALSAR

Only valid for:
[C2] matrix: Dual-Pol
[T3] matrix: Quad-Pol

KML File generation
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PoISARpro v5.0 SOFTWARE \‘\&{?esa

SAR Data Processing and Educational Tool v5.0 - Menu

- ee—————— Y - —
ent  Import Cotseert Frocess Dizplay  Calibration E ‘g; ;; o o E | | :

g ] s oot SR o el | || T~ e

=

_||—

Furn MaP RE&ADY

A0S - PaLsar v e
RADARSAT 2 r B

TERRASAR - ¥ zeocode Parameter

zeocode [T3] Matrix

Run ASE Vi IUpdake PolSARprao
1N ASFE Yiew

European Space Agerciottier
(2013)
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A% 72  PoISARpro v5.0 SOFTWARE

\&\eesa

Dizplay  Calibration

& Bilinear

b Paramnet

data >

[T Apply als

InpLt

1l

& Automatic
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PolSARpro v5.0 SOFTWARE

\&\eesa

Dizplay

Calibration

[ Auk

B

icubic: r: Bilir

b Paramnet

12ar

data >

[T Apply als

InpLt

1l

& Automatic
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=10l =l

_i’d __@ | i about | ||E'

D /SANF Reading SAR metadata from: C: \DDGUHE”i\ERIGPO“l\LOCHLS”i\Temp\PuIEHRpPu 4.2 .85Im
. psimport
e Checking C:~DOCUHE™1~ERI CPO™1 ~LOCALE™1~Temp~PolSARpro_4.2 .8~ Tmp-geocoded_dem ...

C s DOCUME™ISERI CPO™1~LOCALS ™1~ Temp~Po15ARpro_4.2 .8~ Tmp-geocoded_dem: DEH.
r-AuReading DEM metadata from: C:~DOCUME™1ERICPO™1~LOCALS™1~Temp~PolSARpro_4.2._0~Tn
r__p/geut:uded dem

SAR Image iz 2384x1248 LxS. 2.36851m pixels.

DEM Image iz GHO1x6B@1 LxS. 980m pixels.
CREWDEM rezolution is 31gn1flcantly lower than SAR rezolution.
Rezampling <Downsampling» SAR image to pixel zize of 45 meters.
Resampling bhand: AMP
Processed of 1451 lines.

— L i : Ti1

nf 1451 Tine=s._

: Ti2_real

of 1451 lines.
: Ti2_imayg

of 1451 lines.

PolSARpro 5.0 - Fun Trace

o e i = |9

.@3 MapReady - Geocode Matrix —.&S-J-q [-ﬁ& MapReady - Terrain Correction -E‘!-ll

|nput Dirpetan: | [ liru k MERA Cil=
IiD: i B " Program Files' ASF_Tools'MapReady 2.3 a5 =

Subut D Mriting hinary image...

el Proceszed 6881 of 6081 lines.
e [ mport complete.
rain Correction
EREREES tarting terrain correction pre—processing -

Open WwWindow "W arning
Cloze “window " aring

LV}
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SN,

25 I.Dlsplay Paull RGB Imﬂ“"gé -~ Q‘\

G 2 @ & £ XS ol o e|[@
| e | =& | &

File Edit Select Wiew Image Layer Colors Tools  Fikers  Windows  Help

PolSARpro 5.0 - Fun Trace

Open WwWindow "W arning ﬂ
Cloze “window " aring :‘
L1}

> 3rd ADVANCED COURS
19—23 January 2015 |




‘i'.-‘-_

-y

Create PauI| RGB to KML Image

Calibration &EJI 'c'{-_5-"'r:' |W|

Conwert

Ervaronment Irnport

About ﬂ |E

e BN Gz« H8

s

ﬂ Quit ‘ :

| &= | &

{f Create RGE - KML File

Input Directony

| C:/Datalirectory_MapReady/T3

Output Directory

| C:/Datalirectony_MapFeady/T3
[T

%" Pauli Cormposition

f Display

Create BMP File

| = [

[S11+522] 1512+521] 1511-522]
ST [S12+4527)42] [522]
Blue File Green File Red File

|t Bow End Row Irit Cal

(" Sinclair Compaszition

" Combine
Create RGE File

Create HSL File

End Col

932

Reduction Factor 2 |-
Tranzparency 0 |

|
} BLUE Input D ata File
|

3|

=

5114522
Create KML File GREEM Input Data File
Create Gray ||S'I 24521
Color BRP File
RED Input Data File
EI BMP Wiewer | [511-522|

Output EML File

o o

3|

| C:./Databirecton_tapReady/T3/PaulRGE kml

Run

E uit

PolSARpro 5.0 - Fun Trace

Open WwWindow "W arning
Cloze “window " aring

LV}
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 GOOGLE EARTH

 Polarimetric SAR Data Processing and Educational Tool v5.0 - Menu

N

Data S10, Nom,u.s.Nafy\l_r \ 3 " a0 Google

Image & 2011 TerraMetrics

=

lat 37 876747° long -12?01324;1’- éléy. B4 m 3 Altifude 113 .51 km
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PROCESSING CHAIN ¢:esa

Configuration
) L ~ > Input Data File
Data Import > QuickLook
- ” » Extract Raw Data
Data Process > [T3] Elements
N ) » Speckle Filtering
»Box Car
> Gaussian
> Lee Refined
» H/A/Alpha

»Decomposition Parameters
»Eigenvectors Parameters

»Eigenvalues Parameters

» Polarimetric Segmentation
»H / A/ alpha Segmentation
»Unsupervised Wishart

H / A/ alpha Segmentation
»Supervised Wishart
H / A/ alpha Segmentation

» Batch Process
»Speckle Filtering
»H / A/ alpha Decomposition
» Unsupervised Wishart

H/ A/ alpha Segmentation
\ 4

[ Data Display J ; g'\G/'E 8 / 24 bits
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PROCESS DATA d-esa

T Polarlm etric

I | Egeriment  Import.  Consert

Dizplay  Calibratio

B co|F e BN D28  m] - _||—

SN e - B

Environment

AN

I Nularimetric SAR Data Processing and Educational Tool ¥4.0 - Menu

Environment  [mport Procezz  Digplay

Import Data

Display

Process Data

European Space Agerciottier
(2013)
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PROCESS DATA

Import Cotseert Fron Display  Calibration

Car Filker
- Edge Filker

Polarime

H [ & [ Alpha Decomposition * { ADVICE

Folarime

SELECT THE Po

Polarime
Folarimetric Segmentation  *

Batch Prion
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PROCESS DATA

Import Cotseert Fron Display  Calibration

Car Filker
- Edge Filker

Polarime

H [ & [ Alpha Decomposition * { ADVICE

Folarime

SELECT THE Po

Polarime
Folarimetric Segmentation  *

Batch Prion
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[T3] ELEMENTS

Import Cotseert Fr Dizplay  Calibration

End Raw itCd  [1  EndCal
] v BMP
¥ Phass ¥ BMP
€ Phase
¥ BMP
' Phase
¥ EMF
¥ BMP
Span  Linear * Deciel = 10 ) ¥ BMP 3 i odulus Olag(ta 3] haze ™ EMP

¥ BMP
[T EMP

a3 b odulus Dloglkodulus] ¥ EMP
— config.txt Span JeciBel = 10lag(S par] ¥ BMP
-ll [T3x3] Elements

S Dy _mod.bin Do it Yourself:
-I Txy_db.bin

Select some elements, set the
parameters and view the

= Txy_mod.bmp corresponding BMP files

Txy_db.bmp
Tsv ohabme (select BMP).

Txy_phabin
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o y = ol Vaata & v

s i

W /

[T3] ELEMENTS cideid &;esa "

- o

& Click to paint {Ctrl to pick a... A tackaround (6.9 ME)
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T12_pha bmp-5.0 {indexed, 1 laye

ol x|

File Edit Seleck Wew Image Lawetr Colors  Tools Filtetsl

251 1] 7E0

IF'I T” 33.3%:{ Biackground (6.9 ME)

px v” 33.3%:' Background (10,9 MEB) 4
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PROCESSING CHAIN ¢:esa

Configuration
) L ~ > Input Data File
Data Import > QuickLook
- ” » Extract Raw Data
Data Process > [T3] Elements
N ) » Speckle Filtering
»Box Car
> Gaussian
> Lee Refined
» H/A/Alpha

»Decomposition Parameters
»Eigenvectors Parameters

»Eigenvalues Parameters

» Polarimetric Segmentation
»H / A/ alpha Segmentation
»Unsupervised Wishart

H / A/ alpha Segmentation
»Supervised Wishart
H / A/ alpha Segmentation

» Batch Process
»Speckle Filtering
»H / A/ alpha Decomposition
» Unsupervised Wishart

H/ A/ alpha Segmentation
\ 4

[ Data Display J ; g'\G/'E 8 / 24 bits
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PROCESS DATA

Import Cotseert Fron Display  Calibration

Car Filker
- Edge Filker

{ ADYICE

SELECT THE Po

Folarimetric Segmentation  *

Batch Prion
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Frocess Dizplay  Calibration E

ff Data Processing: H / A / Alpha Decomposition Parameters
— Input Directary

IE:.-"D atalirectory_bMapFReady /T3

— Dutput Directary

IE:.-"DataDlrec:tDwﬁMapHeadp flﬁ EI
Init Fiowe IT End Row 1544 Init Cal |1 End Col |932 |

I Alpha, Beta, Delta, Garmma, Lambda ™ EMP |

I Lanbda I B |

¥ Alpha I BMF'|

¥ Entropy [H ] i~ BMF‘|

¥ Anisohiopy (4] I BMF'|

W Ha ¥ [1-HA
¥ H1-8) ¥ [1-HI[ - &)

[T Equivalence betwean [ T and
Wwindow Size |1 Select Al Reset | _ .

[ C ] eigen-decompositions

E Exit |

|+ Combinations [H . 4] ¥ BMP

Do it Yourself:

Select some elements, set the
parameters and view the
corresponding BMP files
(select BMP).

— PolSAaRpro «5.0 - Bun Trace

_-._I_I_I

i Alpha Decomposition Parameters
— Input Directom

IE: fDatalirectorn_kMapReady/T3

— Output Directarny

|E: ADatalirecton_kapReady

;IﬁEl

Irit Fow |1 EndRow  [1544 Irit Cl

EndCol  [332 |

[ Alpha, Beta, Delta, Gamma, Larmbda

|_BMF'|

[~ Lambda

|_BMF'|

v Alpha

FBMP|

v Entropy (H )

FBMP|

W Arnizatropy [& ]

IFBMP|

¥ Combinations [H .4

¥ Ha W [1-H) A
¥ Hil-4] I [ -HI -4

¥ BMP

Select All | Rezet |

[T Equivalence between [ T | and

[ C ] eigen-decompositions.

E it |

Open WwWindow "W arning
Cloze “window " aring

|
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B

T g
METERS

DECOMPOSITION PARA
Alpha

Entropy Anisotropy
% entropy.bmp-8.0 (indexed, B [=]FS) ¥ anisotropy.bmp-7.0 (indexe M [=][E4] ¢ alpha.bmp-6.0 (indexed, 1 I3 _|O| x|
Fil= Edit Seleck  View Image Lawver Colors  Tools  Filkers| File  Edik Select Wiew  Image  Lawver Colors  Tools  Filkers
750 fat st

Bile Edit  3elect [crtropy.bmp-8.0 findexed, 1 laver) 932x1544 —

i 250 E.0) 7L o'
et

g T o @

uly

JL1 5 bl

33.3% | Background (10.9 ME) | 33.2% w| Background (10,9 ME)
European Space Agefefottier
(2013)

A
32.29% | Background {10.9 ME)
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-

10| x| ¢ combination_Ha bmp-12.0 (inde _|O| x|

File Edit Select  Yew Image Laver Colars  Tools Filte_ﬁl Fie Edit Seleck View Image Lawver Colors  Tools  Filker:
750 250 Jl /o0

LW

r—

[+ &
> &

| px v” 33.3%:' Background (10.9 ME] Y | pr ” 33.3%:' Background (1003 ME) v
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January 2015 | ESA-ESRIN | Frascati (Rome]), Ttaly (2013)



(M—

. DECOMPOSITION PARAMETERS

(1-H) (1-A)

Y combination_1mHA.bmp-10.0( 0] x| |+ combination_tmH1mA.bmp-9.0 _|O| x|
File Edit Seleck Miew Image Lawer Colors  Tools Fi|tE[4 File Edit Select Wew Imags Laver Colars  Toals Filter4

0l I I |25EI IEDE I I FEI I [+t 4
i

gy

pr w || 32.3% | Background (10.9 MB) pe || 3339 | Background (10,9 ME)
&
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PROCESSING CHAIN ¢:esa

Configuration
) L ~ > Input Data File
Data Import > QuickLook
- ” » Extract Raw Data
Data Process > [T3] Elements
N ) » Speckle Filtering
»Box Car
> Gaussian
> Lee Refined
» H/A/Alpha

»Decomposition Parameters
»Eigenvectors Parameters

»Eigenvalues Parameters

» Polarimetric Segmentation
»H / A/ alpha Segmentation
»Unsupervised Wishart

H / A/ alpha Segmentation
»Supervised Wishart
H / A/ alpha Segmentation

» Batch Process
»Speckle Filtering
»H / A/ alpha Decomposition
» Unsupervised Wishart

H/ A/ alpha Segmentation
\ 4

[ Data Display J ; g'\G/'E 8 / 24 bits
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PROCESS DATA

Import Cotseert Fron Display  Calibration

Car Filker
- Edge Filker

Polarime

H [ & [ Alpha Decomposition * { ADVICE

Folarime

SELECT THE Po

Folarime

Batch Prion
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Frocess Dizplay  Calibration

Alpha Classification

— Input Directar

IC: ADatabirecton_apReady/T3

— Output Directary

o
End Row |1 b44 It Col |1 End Cal |932

IC: /D ataDirecton kapReady

| hitRow |

— Representation

™ Anisotropy Entropy Alpha
T Ha + 1-HJA  H[1-4)

(1-H)[1 -4)

™ &lpha [Huel / Entropy (Sat) / Lambda [Light)

—H /& / Alpha Classification
¥ Entiopy / Alpha Planes (BMP] + Classifier [Bin + EMP)

I~ Entiopy # &nisotiopy Planes [BMP) + Classifier [Bin + BMP)

I~ Alpha / &nisotropy Planes (BMP] + Classifier [Bin + BMP)

Colorkdap 9 IC:."Documents and Settings/pattierApplication Data/PalSARpro_4.2.0/Cal D”'l Edit |

— Tug-Tua [H / Alpha / Lambda | Classification

™ Entiopy # Alpha / Lambda Planes (BMP) + Classifisr (Bin + BMP)

Colortdap 27 |C:fDocuments and Settingspottier/&pplication D ata/PolSaRpo_4.2.0/Cal D”'l Edit |

‘window Size |1 Select All | Resat |
Run E Exit |

Do it Yourself:
Select some elements, set
the parameters (Nwin = 1)
and view the corresponding
BMP files.

{ Data Processing: ' Alpha Classification

— Input Directory

Il:: /Datalirectory_MapReady/T3

— Output Directom

Il:: fDatabirectory M apFReady

xﬁEl

| InitFRaw |1 EndRow  [1544 it Cal |1 End Cal

j932

— Representation
[T Anisatopy
M HA + [1-HA

Entropy Alpha

H-4] [1-HI -4

[~ &lpha [Hue] # Entropy [Sat] / Lambda [Light]

Ipha Clazzification
tropy / Alpha Planes [BMP] + Clazzifier [Bin + BMP)
Entropy # Anizobropy Planes [BMP) + Clazsifier (Bin + BRP)
[ Alpha ¢ Anizotropy Planes [EMP] + Classifier [Bin + BMP)

Colarkdap 9 IC:.»’D ocuments and Settings/pottisr/dpplication Data/PolSARpro_4.2.0/Col

m’;l Edit |

— Tuo-Tuo [H / Alpha ¢/ Lambda ] Claszification
[~ Entropy / &lpha / Lambda Planes [EMP) + Classifier [Bin + BMP]

Colorkdap 27 |C:ID ocuments and Settingzpottisrdépplication D ata/PolSARpro_4. 2.0/ ol

m’.’r| Edit |

Fezet |

E uit |

Select Al |

Ywindow Size I'l
Fiun ﬂ

— PolSAaRpro «5.0 - Bun Trace

Open WwWindow "W arning
Cloze “window " aring

|
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" Y %, ) H/ A/ alpha CLASSIFICATION d:=esa

T Polarlm ic SAR Data Processing and Educational Tool v5.0 - Menu

["V. | Ervironment  Irport Convert Frocess Dizplay  Calibration ‘{“ - %m

| | DATADIR | |

B config.txt
—|| [T3x3] Elements

1

entropy.bin, anisotropy.bin, alpha.bin
combination_HA.bin, combination_1mHA.bin,
combination_H1mA .bin, combination_1mHI1mA.bin
H_ A classbin, H _Alpha class.bin, A_Alpha class.bin

entropy.bmp, anisotropy.bmp, alpha.bmp

combination_HA.bmp, combination_1mHA.bmp,

combination_H1mA.bmp, combination_1mHI1mA.bmp

H_ A classbmp, H Alpha classbmp, A_Alpha _class.omp
Do it Yourself: H_A_occurence.omp, H_Alpha_occurence.bmp,

Select some elements, set A_Alpha_occurence.bmp, H_A_segmented.bmp,
the parameters (Nwin = 1) H_Alpha_segmented.omp, A_Alpha_segmented.bmp

HAlphaLambda RGB.bmp, HAAlIpha RGB.bmp

and view the corresponding HACombinations RGB.bmp

BMP files.
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.

) Image Lawer

File Edit  Select

¢ H_alpha_rlass.bmp-14.0 {indexe _|ol x|
Colors  Tonls  Filkers

European Space Agerfefottier
(2013)
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Frocess Dizplay  Calibration

Alpha Classification

— Input Directar

IC:.-"D ataDirectony_tapFeady/ T3 —I nput D irectl:lr_lrl

— Output Directary

|I:: /Datalirectory_MapReady /T3

IC: /D ataDirecton kapReady

| hitRow | ErdRow  [1588  IntCod |1 EndCol |33 — Output Directory

—Riepresentation IE: #DataDirectory MapReady

™ Anisotropy Entropy Alpha

F HA - (-HIA  HOAL [-HI-A) | Irit Fow |1 EndRow  [1544 It Cal EndCal  [932

™ &lpha [Huel / Entropy (Sat) / Lambda [Light)

— Representation

—H /& / Alpha Classification .
[~ Anizotropy Entropy Alpha
I~ Entiopy / Alpha Planes (BMP] + Classifier [Bin + EMP)

[™ Entiopy £ Anisotropy Planes [BMP] + Classifier [Bin + BMP] I_ Ha + [1 . H] i, H [1 . "r""] [1 . H] [1 . "r""]

I~ Alpha / &nisotropy Planes (BMP] + Classifier [Bin + BMP) I— .&Ipha [H UE] /E nt[l:lp_l,l [S Elt] / Lamhbda [nght]
Colorkdap 9 IC:."Documents and Settings/pattierApplication Data/PalSARpro_4.2.0/Cal D”'l Edit |

—Tuo-Tuo [H / lpha / Lambda | Classification —H /& ¢ Alpha Claszification

¥ Entiopy # Alpha / Lambda Planes (BMP) + Classifisr (Bin + BMP) I— Er'ltll:ID_'.J .-’f-\lpha Plares [BMP] + Clazsifier [Blr'l o BMP]
Colortdap 27 |C:fDocuments and Settingspottier/&pplication D ata/PolSaRpo_4.2.0/Cal D”'l Edit |

™ Entropy / Anisotropy Planes [BMP] + Classifier [Bin + BMP)
ST EES (I sclcts Fese [~ &ipha / Arisotropy Planes [BMP] + Classifier (Bin + BMP)

R Exit
- ﬂ il Colortdap 9 |C:.»'D|:u:uments and Settingz/pottier/application D ata/PolSARpro_4.2.0/Col qurl Edit |

—Tug-Tuo [H / Alpha / Lambda ) Classiication
Do it Yourself: tropy / Alpha / Lambda Flanes [EMP) + Classifier [Bin + BMF]

Select some elements , set Colortdap 27 | C:/D ocuments and Settings/pottier/&pplication Data/PolSARpro_2.2.0/Col m’:l Edit |
the parameters (Nwin = 1)
and view the corresponding
BMP files. Aun ol L

— PolSAaRpro «5.0 - Bun Trace

Open WwWindow "W arning j
Cloze “window " aring

YWindow Size |1 Select Al | Fezet |

|
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arimetric SAR Data Processing and Educational Tool v5.0 - Menu

[ I = | Environment  [mport Conwert F i Calibration ‘{“ 4 %;ﬁ; { s | | _ i

el P -

| | DATADIR | |

for e 'I B config.txt
-|| [T3x3] Elements

1

H_ alpha lambda classl(2,3).bin,
H_alpha_lambda_occurence class1(2,3).bin,

H_alpha_lambda_segmented _class1(2,3).bin,
H_alpha_lambda_class.bin,

1

H_alpha lambda classl(2,3).bmp,
H_alpha_lambda_occurence _classl(2,3).bmp,
. H alpha lambda segmented classl(2,3).bomp,
Do it Yourself: H:algha:lambda:?gassbmp,_ S
Select some elements, set
the parameters (Nwin = 1)
and view the corresponding

BMP files.

ottier
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f H_alpha segmented _pla _|

Medium A
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ENVIRONNEMENT

Processing Configuration

@ (:.DataDirectory_MapReady' T3 ;|g|5|
Fichier  Edition  Affichage Fawvoris  Qukils 7 ‘ 11.'
e Précédente - d - l.@ 7 ) Rechercher H_T:‘ Dossiers "
Adresse |\ Ci\DataDirectory_MapReadyiT3 j Ok
Diossiers % | [E] config ﬂTlEJ:nha.bin &H_alpha_lamhda_classl c'jF‘auliFiGB £ T13_imag
- g |“éj config_mapready ﬂle_reaI.bin ﬂH_alpha_Iambda_classz Q alpha Q T13_real
Ej masking_areas ﬂTlS_imag.bin ﬂH_alpha_Iambda_classS Q anisakropy Q T2
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ﬂ combination_1rHaA, bin ﬂ T23_imag.bin ﬂ H_alpha_lambda_segmented_plane1 Q combination_HA Q T33
ﬂ combination_H1rma, bin ﬂ T23_real.bin ﬂ H_alpha_lambda_segmented_planez Q entropy Q T33_db
H 5 DataDirectory MapReady ﬂ combination_H#a. bin ﬂ T33.bin ﬂ H_alpha_lambda_segmented_plane3 Q H_alpha_class
SEE _ﬂ entropy.bin i] T33_db.bin ﬂ H_alpha_occurence_plane é H_alpha_lambda_class
'_ﬂ H_alpha_class.bin &5 | entropy_real ﬂ H_alpha_segmented_plane 4 H_alpha_lambda_class1
- _ﬂ H_alpha_lambda_class1.bin &3 | PauliRGE ﬂ larmbda_db Q H_alpha_lambda_classz
'_ﬂ H_alpha_lambda_class2 .hin ﬂ alpha ﬂ rmask_File g H_alpha_larmbda_class3
'_ﬂ H_alpha_lambda_class3,bin ﬂ anisokropy ﬂ PauliriaE Q lambda
'_ﬂ H_alpha_lambda_rlass. bin ﬂ combination_1mH1ma ﬂ Polar 1HSY Q mask_File
'_ﬁ lambda,bin ﬂ cormbination_1rmHA ﬂ span Q Span
'_ﬁ rmask,_file.bin ﬂ combination_Hima ﬂ span_db g span_db
'_ﬂ span.bin ﬂ combination_He& ﬂ Ti1l_db Q T11
‘ _ﬁ span_dhb. hin ﬂ entropy ﬁ T12_pha Q Ti1_db
'_ﬂ T11.hin ﬂ entropy_span_db ﬂ Tz2_dhb s T12_imag
4] T11_db.bin [* H_alpha_class =l T33_db A T12_pha
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File Edit Select ‘Wiew Image Laver Colors Tools Filbers ‘Windows Help |

ALE'S
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THMREZD

ALOS : Advanced Land Observing Satellite
PALSAR : Phase Array L-Band SAR

‘ |DI v” SD%jBackground(IS.EuMB)
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PoISARpro v5.0 SOFTWARE {cesa

R Data Processing and Educational Tool v5.0 - Menu A:IJ.-E.I.EI

rocess T P = [ w1 0= T e = “,_c'-, Ii;;g o i > | E EI 1' _ 3 £| ﬂ g _":I Guit | .| About L”E
. [l __— 5 ] | T B > = | &

PolSARpro Full Software
- Single Data Set

— Multi Data Sets

Spaceborne Sensors: Airborne Sensors:
ALOS, ENVISAT AIRSAR, Convair, EMISAR
RADARSAT?2, TerraSar, SIR-C ESAR, PISAR, RAMSES

PolSARpro - Single Data Set package
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\&\eesa

7 Polarimetric SAR Data Processing and Educational Tool v5.0 - Menu

["V. Environment  [mport Conwert Fre Dizplay  Calibration E
gt R - B - = -

# polarimetric SAR Data Processing

Ervenanmement

Single Data Set

Multi Data Sets ¥

N O = v

= | T -

# polarimetric SAR Data Processing and Educational Tool v4.0 - Menu
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T Polarlmetnc SAR Data Processing and Educational Tool v5.0 - Menu

| o BN O 2 « =2 _||—
sl = | B

Environment

Display

»" Polarimetric SAR Data Processing and Educationa’ ool v4.0 - Menu

wirarnernemnt

Import Corsert Process Jizplay  Calibration

Import Data
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PROCESSING CHAIN

[ Configuration ]

Y » Input Data File:
[ Data Import ] »Spaceborne Sensors
» Extract Raw Data

\ 4

[ Data Process

J > Eigenvalue Parameters
» Polarimetric Decomposition
»Freeman
»Van Zyl
» Polarimetric Functionalities
»Polarimetric Synthesis
»Polarimetric Signatures
»Polarized Point Scatterer Detection
» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
»Supervised Wishart classification
» Support Vector Machine Classification
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J > Eigenvalue Parameters
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»Van Zyl
» Polarimetric Functionalities
»Polarimetric Synthesis
»Polarimetric Signatures
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7 Polarimetric SAR Data Processing and Educational Tool v5.0 - Menu

|l __— 4 e = | [ (i e

_||—

Environment Display

+" Polarimetric SAR Data Processing and Educationa/fool 4.0 - Menu

vionnement  Import Conwert Procesz Displap  Calibration

Import Data . .
Calibration Assessment

Process Data

Convert Data

European Space Agerciottier
(2013)
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7 Polarimetric SAR Data Processing and Educational Tool v5.0 - Menu

I | Ervdironment  Import.  Conseert Frocess Display  Calibration
e ) i@

k ain Directony

Colurnns
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[ Configuration ]

Y » Input Data File:
[ Data Import ] »Spaceborne Sensors
» Extract Raw Data

\ 4

[ Data Process

J > Eigenvalue Parameters
» Polarimetric Decomposition
»Freeman
»Van Zyl
» Polarimetric Functionalities
»Polarimetric Synthesis
»Polarimetric Signatures
»Polarized Point Scatterer Detection
» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
»Supervised Wishart classification
» Support Vector Machine Classification
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7 Polarimetric SAR Data Processing and Educational Tool v5.0 - Menu

|l __— 4 e = | [ (i e

_||—

Environment Display

\ Polarimetric SAR Data Processing and Educational/fool v4.0 - Menu

Ervaronnermnent  Import Convert Process  Display  Calibration

Import Data . .
Calibration Assessment

Process Data

Convert Data

European Space Agerciottier
(2013)
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™| - Environment

Cotseert

Dizplay  Calibration HEJ

==

PolSARpro 5.0 - Fun Trace

Linear (+45 [ -45)
Circular L [ R
Elliptical {phi, kau})

Box Car Filker

MMatriz Elements
Correlation Coefficients

Elliptical Basis Change 4

Polarimetric Speckle Filker 4

H ! & [ Alpha Decomposition #
Polarimetric Decompositions  *

Polarimetric Functionalities - 1 * I
Polarimetric Functionalities - 2 *

Box Car - Edge Filker
. Lopez Filter
Gaussian Filker

IDAM Filker

1.5, Lee Refined Filker
1.5, Lee Sigma Filter

P.\W\F Filter

Edge Detector

JRH : Huynen Decomposition
RME1 : Barnes 1 Decompasition
RMEZ : Barnes & Decomposition
SRC : Cloude Decomposition
WwiaH1 : Holm 1 Decompaosition

W' AHZ : Holm 2 Decomposition
Has : H [ A [ alpha Decomposition

FREZ : Freeman 2 Components Decompaosition
FREZ : Freeman 3 Components Decompasition
WZ3 : Van 2yl 3 Components Decomposition
Y¥AM3 ¢ Yamaguchi 3 Components Decomposition
YA ¢ Yamaguchi 4 Cormponents Decomposition
MEL : Neumann 2 Components Decomposition

Decomposition Parameters
Eigenwvector Set Parameters
Eigerwalue Sek Parameters

kRO ¢ krogager Decomposition

CAM : Cameron Decomposition

TSWM : Touzi Decomposition

Polarimetric Segmentation 4

Polarimetric Data Analysis 4

Hj & [ Alpha Classification
H & [ Alpha - Wishart Classification

Polarimetric Data Clustering

Fuzzy - H | alpha Classification

Batch Process

‘Wishart Supervised Classification
Rule-Based Hierarchical Classification

Basic Scattering Mechanism Identification

WM Supervised Classification

[raka Statistics
Data Hiskagrams
[rata Profiles

Histogram Based Skatistics

Texture Analysis

Open WwWindow "W arning
Cloze “window " aring

LV}

Clustering Process

Faraday Rotation Estimation

Conformity Coefficient
Scatkering Predominance
Scattering Diversity

Polarisation Synthesis
Polarimetric Signature

Stokes Parameters

Compact Polatimetric Mode

Degree of Purity

Depolarisation Index

Alpha approximation (Praks & Colin)
Entropy Approximation (Praks & Colind

O.P.CE
R.C.5 Max

Scatkering Mechanisme Entropy (Freeman)
Scattering Mechanisme Entropy (Yan Zyl)

Surface Inversion
R&CiE PolSAR Inversion

Sub-Aperture Analysis

Kozlow Anisokropy
Lueneburg Anisokropy

DEM Estirnation

Polarisation Crientation

Compensation

Polarized Poink Scatterer Dekection

Reflectivity Ratio
Differential Reflectivity (Z0R)

Parameter Averaging

Decamposition
Applications

[Daka Sets Averaging
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PROCESSING CHAIN

[ Configuration ]

Y » Input Data File:
[ Data Import ] »Spaceborne Sensors
» Extract Raw Data

\ 4

[ Data Process

J > Eigenvalue Parameters
» Polarimetric Decomposition
»Freeman
»Van Zyl
» Polarimetric Functionalities
»Polarimetric Synthesis
»Polarimetric Signatures
»Polarized Point Scatterer Detection
» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
»Supervised Wishart classification
» Support Vector Machine Classification
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™| - Environment
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Polarimetric SAR Data Processing and Edi

Conwert Frocess Dizplay

Calibration
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PolSARpro 5.0 - Fun Trace

MMatriz Elements
Correlation Coefficients

Elliptical Basis Change 4

Polarimetric Speckle Filker 4

H ! & [ Alpha Decomposition *

Folarim ons  *

Polarimetric Functionalities - 1 *
Polarimetric Functionalities - 2 *

Polarimetric Segmentation 4

Polarimetric Data Analysis 4
Polarimetric Data Clustering

Batch Process

Linear (+45 [ -45)
Circular L [ R
Elliptical {phi, kau})

_—

Box Car Filker

Box Car - Edge Filker
. Lopez Filter
Gaussian Filker

IDAM Filker

1.5, Lee Refined Filker
1.5, Lee Sigma Filter

P.\W\F Filter

Edge Detector

JRH : Huynen Decomposition

RME1 : Barnes 1 Decompasition
RMEZ : Barnes & Decomposition
SRC : Cloude Decomposition
WwiaH1 : Holm 1 Decompaosition

W' AHZ : Holm 2 Decomposition
Has : H [ A [ alpha Decomposition

FREZ : Freeman 2 Components Decompaosition
FREZ : Freeman 3 Components Decompasition
WZ3 : Van 2yl 3 Components Decomposition
Y¥AM3 ¢ Yamaguchi 3 Components Decomposition
YA ¢ Yamaguchi 4 Cormponents Decomposition
MEL : Neumann 2 Components Decomposition

Decomposition Parameters

Eigerwalue Sek Parameters
" |

kRO ¢ krogager Decomposition

CAM : Cameron Decomposition

TSWM : Touzi Decomposition

Hj & [ Alpha Classification
H & [ Alpha - Wishart Classification

Fuzzy - H | alpha Classification

‘Wishart Supervised Classification
Rule-Based Hierarchical Classification

Basic Scattering Mechanism Identification

WM Supervised Classification

[raka Statistics
Data Hiskagrams
[rata Profiles

Histogram Based Skatistics

Texture Analysis

Open WwWindow "W arning
Cloze “window " aring

LV}

Clustering Process

Faraday Rotation Estimation

Conformity Coefficient
Scatkering Predominance
Scattering Diversity

Polarisation Synthesis
Polarimetric Signature

Stokes Parameters
Compact Polatimetric Mode

Degree of Purity

Depolarisation Index

Alpha approximation (Praks & Colin)
Entropy Approximation (Praks & Colind

O.P.CE
R.C.5 Max

Scatkering Mechanisme Entropy (Freeman)
Scattering Mechanisme Entropy (Yan Zyl)

Surface Inversion
R&CiE PolSAR Inversion

Sub-Aperture Analysis 4

Kozlow Anisokropy
Lueneburg Anisokropy

DEM Estirnation

Polarisation Qrientation Compensation

Polarized Poink Scatterer Dekection

Reflectivity Ratio
Differential Reflectivity (Z0R)

Decamposition
Applications

Parameter Averaging

[Daka Sets Averaging
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Import Conwert ] Dizplay  Calibration

[¥ BMP
¥ BMP
™ EMP
I EmP
¥ BMP

Do it Yourself: —
Select some elements, set the ; T
parameters and view the

corresponding BMP files

(select BMP).

Window Size = 3

European Space Agerciottier
(2013)
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TERS
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Entropy P

PAlll 7 entropy_shannon_P.bmp
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[ Configuration ]

Y » Input Data File:
[ Data Import ] »Spaceborne Sensors
» Extract Raw Data

\ 4

[ Data Process

J > Eigenvalue Parameters
» Polarimetric Decomposition
»Freeman
»Van Zyl
» Polarimetric Functionalities
»Polarimetric Synthesis
»Polarimetric Signatures
»Polarized Point Scatterer Detection
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" Huynen Decomposition
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PolSARpro 5.0 - Fun Trace

MMatriz Elements
Correlation Coefficients

Elliptical Basis Change

(]

Polarimetric Speckle Filker

g

[

iki 3
; Polarimetric Decompositions ?

Polarimetric Functionalities - 1 *
Polarimetric Functionalities - 2 *

Polarimetric Segmentation

3

Polarimetric Data Analysis

Polarimetric Data Clustering

4
4

Batch Process

Linear (+45 [ -45)
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Elliptical {phi, kau})

_—

Bl : Barnes 1 Decamposition
RMEZ : Barnes & Decomposition

Box Car Filker

Box Car - Edge Filker
. Lopez Filter
Gaussian Filker

IDAM Filker

1.5, Lee Refined Filker
1.5, Lee Sigma Filter

P.\W\F Filter

Edge Detector

SRC : Cloude Decomposition
WwiaH1 : Holm 1 Decompaosition

W' AHZ : Holm 2 Decomposition
Has : H [ A [ alpha Decomposition

FREZ : Freeman 2 Components Decompaosition
FREZ : Freeman 3 Components Decompasition
WZ3 : Van 2yl 3 Components Decomposition
Y¥AM3 ¢ Yamaguchi 3 Components Decomposition
YA ¢ Yamaguchi 4 Cormponents Decomposition
MEL : Neumann 2 Components Decomposition

Decomposition Parameters
Eigenwvector Set Parameters
Eigerwalue Sek Parameters

kRO ¢ Erogager Decampasition /

\CF\M  Cameron Decomposition

/

M: Tauzi Decomposition

/

Hj & [ Alpha Classification
H & [ Alpha - Wishart Classification

Fuzzy - H | alpha Classification

‘Wishart Supervised Classification
Rule-Based Hierarchical Classification

Basic Scattering Mechanism Identification

WM Supervised Classification

[raka Statistics
Data Hiskagrams
[rata Profiles

Histogram Based Skatistics

Texture Analysis

Open WwWindow "W arning
Cloze “window " aring

LV}

Clustering Process

Faraday Rotation Estimation

Conformity Coefficient
Scatkering Predominance
Scattering Diversity

Polarisation Synthesis
Polarimetric Signature

Stokes Parameters

Compact Polatimetric Mode

Degree of Purity

Depolarisation Index

Alpha approximation (Praks & Colin)
Entropy Approximation (Praks & Colind

O.P.CE
R.C.5 Max

Scatkering Mechanisme Entropy (Freeman)
Scattering Mechanisme Entropy (Yan Zyl)

Surface Inversion
R&CiE PolSAR Inversion

Sub-Aperture Analysis

Kozlow Anisokropy
Lueneburg Anisokropy

DEM Estirnation

Polarisation Crientation

Compensation

Polarized Poink Scatterer Dekection

Reflectivity Ratio
Differential Reflectivity (Z0R)

Parameter Averaging
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Applications

[Daka Sets Averaging
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L . POLARIMETRIC DECOMPOSITION {cesa

Irnpiort Convert Frocess Dizplay  Calibration ﬁé” ‘;_;rf ;’S g iy | t £| ﬂ g _ﬂﬂl uit | i b L”E

wirum Walues [T auta Min I b & I

Output Format & T3

Do it Yourself: :
Select some elements, set the 5o MepFieady_FRESDEL
pa ra m ete rs a n d V i ew t h e Walume Camparnent

corresponding BMP files 0_52_Map eady_FRE:
(select BMP).

Window Size = 3
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Ervdronment  Impork
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Output Format € T3

Do it Yourself:

Select some elements, set the
parameters and view the
corresponding BMP files
(select BMP).

Window Size = 3
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PROCESSING CHAIN

[ Configuration ]

Y » Input Data File:
[ Data Import ] »Spaceborne Sensors
» Extract Raw Data

\ 4

[ Data Process

J > Eigenvalue Parameters
» Polarimetric Decomposition
»Freeman
»Van Zyl
» Polarimetric Functionalities
»Polarimetric Synthesis
»Polarimetric Signatures
»Polarized Point Scatterer Detection
» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
»Supervised Wishart classification
» Support Vector Machine Classification
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Polarimetric SAR Data Processing and Edi

Import

Conwert Frocess Dizplay

Calibration

22|

==

PolSARpro 5.0 - Fun Trace

MMatriz Elements
Correlation Coefficients

Elliptical Basis Change 4

Polarimetric Speckle Filker 4

H ! & [ Alpha Decomposition #
Polarimetric Decompositions  *

Polarimetric Functionalities - 1 *
Polar Es -2k

Polarimetric Segmentation 4

Polarimetric Data Analysis 4
Polarimetric Data Clustering

Batch Process

_—

Box Car Filker

Linear (+45 [ -45)
Circular L [ R
Elliptical {phi, kau})

Box Car - Edge Filker
. Lopez Filter
Gaussian Filker

JRH : Huynen Decomposition

RME1 : Barnes 1 Decompasition
RMEZ : Barnes & Decomposition
SRC : Cloude Decomposition
WwiaH1 : Holm 1 Decompaosition

W' AHZ : Holm 2 Decomposition
Has : H [ A [ alpha Decomposition

IDAN Filker
1.5, Lee Refined Filker
1.5, Lee Sigma Filter

P.\W\F Filter

Edge Detector

FREZ : Freeman 2 Components Decompaosition
FREZ : Freeman 3 Components Decompasition
WZ3 : Van 2yl 3 Components Decomposition
Y¥AM3 ¢ Yamaguchi 3 Components Decomposition
YA ¢ Yamaguchi 4 Cormponents Decomposition
MEL : Neumann 2 Components Decomposition

Decomposition Parameters

kRO ¢ krogager Decomposition

Eigenwvector Set Parameters

CAM : Cameron Decomposition

Eigerwalue Sek Parameters

TSWM : Touzi Decomposition

Hj & [ Alpha Classification Faraday Rotation Estimation

H & [ Alpha - Wishart Classification Gl el (o e

Fuzzy - H | Alpha Classification Scattering Predominance

Scattering Diversity

E Polarisation Synthesis E’
Polarimetrc Signatare

Stokes Parameters
Compact Polatimetric Mode

‘Wishart Supervised Classification

Rule-Based Hierarchical Classification Degree of Purity

Depolarisation Index

Basic Scattering Mechanism Identification R e o

Entropy Approximation (Praks & Colind

WM Supervised Classification

O.P.CE
R.C.5 Max

Scatkering Mechanisme Entropy (Freeman)

Data Statistics Scattering Mechanisme Entropy (Yan Zyl)

Surface Inversion
R&CiE PolSAR Inversion

Sub-Aperture Analysis

Data Hiskagrams

Data Prafiles kozlaw Anisatropy

Lueneburg Anisokropy

DEM Estirnation

Polarisation Qrientation Compensation

Histogram Based Skatistics
Polarized Poink Scatterer Dekection

Texture Analysis

Reflectivity Ratio

Open WwWindow "W arning
Cloze “window " aring

LV}

Differential Reflectivity (Z0R)

Clustering Process

Parameter Averaging

Decamposition
Applications

[Daka Sets Averaging
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“. Y 0%, .  POLARIZATION SYNTHESIS {cesa

Dizplay  Calibration

f Data Processing: Polarisation Synthesis
Input Directony

C:/Datalirectory_bMapReady /T3
Cutput Drirecharny

C:/Datalirectary_bapFeady

It F o I End FHaw I Rd44 It Cal Ernd Cal
v oo [T 030 v 045 [~ 060 [ Left
I~ 090 120 13 [~ 150 ¥ Right

* Pauli Decomposition [S11+522] 512+
¥ RGE BMP File

" Sinclair Decomposition [S11] [[512+52

[ BMP File for each 15111 [dE]
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PROCESSING CHAIN

[ Configuration ]

Y » Input Data File:
[ Data Import ] »Spaceborne Sensors
» Extract Raw Data

\ 4

[ Data Process

J > Eigenvalue Parameters
» Polarimetric Decomposition
»Freeman
»Van Zyl
» Polarimetric Functionalities
»Polarimetric Synthesis
»Polarimetric Signatures
»Polarized Point Scatterer Detection
» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
»Supervised Wishart classification
» Support Vector Machine Classification
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Polarimetric SAR Data Processing and Edi

Import

Conwert Frocess Dizplay

Calibration

22|

JRH : Huynen Decomposition

==

PolSARpro 5.0 - Fun Trace

MMatriz Elements
Correlation Coefficients

Elliptical Basis Change 4
Polarimetric Speckle Filker 4
H ! & [ Alpha Decomposition #
Polarimetric Decompositions  *

Polarimetric Functionalities - 1 *

Polarimetric Functionalities - 2 *

E Polarimetric Segmentation ?

Polarimetric Data Analysis
Polarimetric Data Clustering

4
4

Batch Process

_—

Linear (+45 [ -45)

RME1 : Barnes 1 Decompasition
RMEZ : Barnes & Decomposition

Circular L [ R

Elliptical {phi, kau}) Bax Car Filter

. Lopez Filter
Gaussian Filker
IDAM Filker

Box Car - Edge Filker

1.5, Lee Refined Filker
1.5, Lee Sigma Filter

P.\W\F Filter

Edge Detector

SRC : Cloude Decomposition
WwiaH1 : Holm 1 Decompaosition

W' AHZ : Holm 2 Decomposition
Has : H [ A [ alpha Decomposition

FREZ : Freeman 2 Components Decompaosition
FREZ : Freeman 3 Components Decompasition
WZ3 : Van 2yl 3 Components Decomposition
Y¥AM3 ¢ Yamaguchi 3 Components Decomposition
YA ¢ Yamaguchi 4 Cormponents Decomposition
MEL : Neumann 2 Components Decomposition

Decomposition Parameters
Eigenwvector Set Parameters
Eigerwalue Sek Parameters

kRO ¢ krogager Decomposition

CAM : Cameron Decomposition

TSWM : Touzi Decomposition

- L
S H | & [ Alpha - Wishart Classification >

Fuzzy - H | alpha Classification

‘Wishart Supervised Classification
Rule-Based Hierarchical Classification

Basic Scattering Mechanism Identification

WM Supervised Classification

[raka Statistics
Data Hiskagrams
[rata Profiles

Histogram Based Skatistics

Texture Analysis

Open WwWindow "W arning
Cloze “window " aring

LV}

Clustering Process

Faraday Rotation Estimation

Conformity Coefficient
Scatkering Predominance
Scattering Diversity

Polarisation Synthesis
Polarimetric Signature

Stokes Parameters

Compact Polatimetric Mode

Degree of Purity

Depolarisation Index

Alpha approximation (Praks & Colin)
Entropy Approximation (Praks & Colind

O.P.CE
R.C.5 Max

Scatkering Mechanisme Entropy (Freeman)
Scattering Mechanisme Entropy (Yan Zyl)

Surface Inversion
R&CiE PolSAR Inversion

Sub-Aperture Analysis

Kozlow Anisokropy
Lueneburg Anisokropy

DEM Estirnation

Polarisation Crientation

Compensation

Polarized Poink Scatterer Dekection

Reflectivity Ratio
Differential Reflectivity (Z0R)

Parameter Averaging
[Daka Sets Averaging

Decamposition
Applications
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" 9,  WISHART - H/A/alpha CLASSIFICATION {Z@esa

ing and Educational Tool v5.0 - Menu

Dizplay  Calibration

{f Data Processing: Wishart H / A / &lpha Classification
[nput Directon

C:/Datalirectony_MapReady /T3
Output Directony

C:/Datalirectory b apReady

End Bow I R44 [rit Cal I End Cal

¥ EMP

Alpha

Pl Eilesal
™ Sinclair 1S11] [[51:

Do it Yourself:

Set the parameters, run and view

the corresponding BMP files.
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Ervdronment  Impork Cotseert

| | DATADIR | |

oo wica [T oo — config.txt
3 = o il_l [T3x3] Elements

-|| Wishart H alpha class X.bin

Wishart H_A_alpha class X.bin

-ll Wishart_H_alpha_class X.bmp

Wishart H_A_alpha _class X.bmp

X =window size

Do it Yourself:
Set the parameters, run and view
the corresponding BMP files.
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SHART ‘H/A/alpha CLASSIFICATION esa

A eirsn,

ﬂ f wishart H_A_alpha_class

xq
I | ey IJJJJIJIIJIIJIJI
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o~

ﬂ f wishart H_A_alpha_class
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PROCESSING CHAIN

[ Configuration ]

Y » Input Data File:
[ Data Import ] »Spaceborne Sensors
» Extract Raw Data

\ 4

[ Data Process

J > Eigenvalue Parameters
» Polarimetric Decomposition
»Freeman
»Van Zyl
» Polarimetric Functionalities
»Polarimetric Synthesis
»Polarimetric Signatures
»Polarized Point Scatterer Detection
» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
»Supervised Wishart classification
» Support Vector Machine Classification
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[/ Polarimetric SAR Data Processing and Educational Tool va.0 tens 0

Polarimetric SAR Data Processing and Edi

Import

Conwert Frocess Dizplay

Calibration

22|

==

PolSARpro 5.0 - Fun Trace

MMatriz Elements
Correlation Coefficients

Elliptical Basis Change 4
Polarimetric Speckle Filker 4
H ! & [ Alpha Decomposition #
Polarimetric Decompositions  *

Polarimetric Functionalities - 1 *

Polarimetric Functionalities - 2 #

. Polarimetric Segmentation

Polarimetric Data Analysis
Polarimetric Data Clustering

4
4

Batch Process

_—

Linear (+45 [ -45)

Circular L [ R

Elliptical {phi, kau}) Bax Car Filter

. Lopez Filter
Gaussian Filker
IDAM Filker

Box Car - Edge Filker

1.5, Lee Refined Filker
1.5, Lee Sigma Filter

P.\W\F Filter

Edge Detector

JRH : Huynen Decomposition

RME1 : Barnes 1 Decompasition
RMEZ : Barnes & Decomposition
SRC : Cloude Decomposition
WwiaH1 : Holm 1 Decompaosition

W' AHZ : Holm 2 Decomposition
Has : H [ A [ alpha Decomposition

FREZ : Freeman 2 Components Decompaosition
FREZ : Freeman 3 Components Decompasition
WZ3 : Van 2yl 3 Components Decomposition
Y¥AM3 ¢ Yamaguchi 3 Components Decomposition
YA ¢ Yamaguchi 4 Cormponents Decomposition
MEL : Neumann 2 Components Decomposition

Decomposition Parameters
Eigenwvector Set Parameters
Eigerwalue Sek Parameters

kRO ¢ krogager Decomposition

CAM : Cameron Decomposition

TSWM : Touzi Decomposition

Hj & [ Alpha Classification
H & [ Alpha - Wishart Classification

Faraday Rotation Estimation

Fuzzy - H | alpha Classification

< ﬁishart Supervised CIassiFicatiDD
Rule-Based Hierarchical Classification

Conformity Coefficient
Scatkering Predominance
Scattering Diversity

Polarisation Synthesis
Polarimetric Signature

Stokes Parameters

Compact Polatimetric Mode

Basic Scattering Mechanism Identification

WM Supervised Classification

Degree of Purity

Depolarisation Index

Alpha approximation (Praks & Colin)
Entropy Approximation (Praks & Colind

O.P.CE
R.C.5 Max

[raka Statistics
Data Hiskagrams
[rata Profiles

Histogram Based Skatistics

Texture Analysis

Open WwWindow "W arning
Cloze “window " aring

Scatkering Mechanisme Entropy (Freeman)
Scattering Mechanisme Entropy (Yan Zyl)

Surface Inversion
R&CiE PolSAR Inversion

Sub-Aperture Analysis

Kozlow Anisokropy
Lueneburg Anisokropy

DEM Estirnation

Polarisation Crientation

Compensation

Polarized Poink Scatterer Dekection

Clustering Process
Parameter Averaging

LV}

Reflectivity Ratio
Differential Reflectivity (Z0R)

Decamposition
Applications

[Daka Sets Averaging
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SUPERVISED CLASSIFICATION {=esa

A
Ty

: s‘p.i""‘“;‘*:"z

l
7 Polarimetric SAR Data Processing and Educational Tool v5.0 - Menu

Import Conwert

I h44 Irit Cal I End Cal

SIFIER

v ConfL bl atris

Chd Editor Ct4R Editar |

nd Settings/Eric POTTIER A2

{ Training AretgEd |

T Pauli 1511
[T Sinclair 1511

-olormap

Run Training
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Frocess Dizplay  Calibration

{f Data Processing: Wishart Super¥ised Classification

— Input Directary

|I:: /D atalirectory_bMapReady /T3

— Output Directary

|E: /D atalirecton_kapReady

;IﬁEl

| InitRow ]l EndFow  [1544 Irit Cal |1 EndCol  |932

| FULL-POLSAR SUPERYISED CLASSIFIER

— Clazszification Configuration

(o))

¥ EMP " Reject Class IV Corfusian Matrix
Window Size |1 Fieject B atio I Chd Editar | CkR Editar |
— Color Maps

Colorkdap 16 |E:f"D|:|cuments and Settingz/Eric POTTIER AApplication Data/FPolSARpro_ ﬁ.’-l Edit |

™ Paui
[T Sinclai

[517+522] 1512+5211 1511-522
[5171 ST 2+521)42] 1522

[~ Coded Colamap

\l

Training Areas

Areaz File IE: ‘Dratalirecton_kMapReady/T 3 raining_areaz. bt

Graphic Editor | Text Editar |

Set File IE: ‘Dratalirectony_MapReady/ T3 raining_chuzter_centers bin

Fun Training Process |

ﬂ Exit |

Run

— PolSAaRpro «5.0 - Bun Trace

Open WwWindow "W arning
Cloze “window " aring

. Select the Output Directory
. Select the Output Image Number of Rows and
: Select BMP creation files, Rgect Class and
: Enter the Window Size (Nwin=?) and the
. Edit the ColorMap and choose the colours
. Select (or not) the Coded ColorMap option

. Enter the name of the Training Areaslist text file

: Open Graphic Editor to define graphically the

: Run Training Process. This program will define

10 : Run the Wishart Supervised Classification

esa

&\\u\k

Bl o w 2] 7| A& o] Iﬂbwtl_ll_
e e

Columns

Confusion Matrix. Note: BMP and Confusion
Matrix are selected by default

Reject Ratio Coefficient (if Rgect Class optionis
sel ected)

associated to the different classes

The default output file name is set to:

Config/ training_areas.txt

Areas of Interest (Aol) or run Text Editor to enter
the coordinates of the Areas of Interest (Aol)in

the Training Areas text file

the training clusters centres from the selected
Areas of Interest (Aol).

procedure

A

|
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'SUPERVISED CLASSIFICATION & eSa

7 Polarimetric SAR Data Processing and Educational Tool v5.0 - Menu .HJE.L—I

I | Ervdironment  Import  Corwert Frocess  Display  Calibration Y=gl < | iy 3 o ”

: Create anew Training Class and add it to the list.
: Delete the current Training Class from the list.
: Create anew Training Area and add it to the list of the current Training Class.
: Delete the current Training Areafrom thelist.
: Clear the different contours on the chosen image.
: Delete all the Training Classes and associated Training Areas from the list.
: Save the Training Class and associated Training Areas list.
The default output file nameis set to MD / training_areas.txt.
: Rectangular selection of Area of Interest (Aol).
: Polygonal selection of Area of Interest (Aol).
Note: The contour is automatically closed by clicking on the Mouse Right Button.
10 : Toggle selected area contour color (black / white).
Class f%: Redraw all the Trai ning Areas of the current Training Class.
Class «»: Move in the up/down direction in the Training Class list.
Area fb: Redraw the current Traini ng Area of the current Training Class.
Area~w: Move in the up/down direction in the Training Arealist of the current Training Class.
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VISED CLASSIFICATION ~ {{&

§

_iol =]

&| | mur | [asou 1||@

|

S |

ff Data Processing: Wishart Supervised Clz ﬁ
ini bd
Inpuit Directary J
|C:JDataD\reclory_MapFieadya‘TB Clazz| 1 iy

Output Directory 'Y
Mew Cel
=) =

|C:.-"D atalirectony_tapFeady

Init R 1 EndRow 1544 Init Cal 1 End Cal 932 ’EIT ﬁ

| FULL-POLSAR SUPERVISED CLASSIFIER Mew Del

Clazsification Configuration

Iv BMP I Reject Class Iv Confusion Matrix Clear Reset
Window Size |1

Color Maps
Colarkdap 16 |C:KDocuments and Settings/Eric POTTIER /4pplication D ata/Pal54FRpro_ (2| Edit e @ | Bl
- —_— |
™ Coded Colormap
-
Training Areas
Areaz File |E:.-"DataDlrector}LMapHeadw’T3ftra|n|nlareas.txt =
Graphic E ditar | Test Editar | Fun Training Process
Set File |C:JDataDilectory_MapFlBadyx’T3z’lrain\ng_cIuster_centels.bin =

o] ol ol

PolSARpro 5.0 - Fun Trace

Open WwWindow "W arning
Cloze “window " aring

LV}

2015 | ESA-ESRIN | Frascati [Rome), Italy



Environment  [mport Conwert Fro P 8 “‘,c'-, % l“a.i:; |

| | DATADIR | |

B config.txt
-|| [T3x3] Elements

Run Training Process |- [=lilne ciccena

i“ Training_areas.bin

-|| Training_cluster _set.omp
Run Classification

Supervised_class X.bin
Supervised class rg_X.bin
Confusion_matrix_X.txt

1

Do it Yourself:

Set the parameters, select
different classes, run and view
the corresponding BMP files.

2 3rd ADVANCED COURSE ON RADAR POLARIMETRY
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Confusion_matrix_re_X.txt

i“ Supervised_class X.bmp

Supervised class rg X.bmp
Classified_cluster _set.omp
Classified_cluster _set _rej.bmp

X =window size

European Space AgerEc
(

ottier
2013)
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| :.»SU PERVISED CLASSIFICATION

i training_cluster_set.bmp {f classified_cluster_set_1.bmp
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o

F'roc:ss Displa}l Clibration 2327 | M : _ E _I _l _l _l ﬁ g _l ﬂl | about |_|l—

{f Data Processing: Wishart Supervised Classification ff C:/DataDirectory_MapReady/T3/confusion_matrix_1.txk

— lrput Directon = = & [~ Wiap Test Mode
|I::.-"DataD irectony_tMapReady/T3

COMNFUSION MATRIE

— Output Directory

|I::.-"DalaDirectory_MapHeady Fiows represent the user defined clusters
Columns represent the segmented cluzters
| Irit Row |1 EndRow  [1544 ImitCal |1 EndCol  |932 | A number Incated at & postion 1) represents
the amount of pizelz in percent belonging to
I Update the Coloit ap the uzer defi_neu:l areal tha; Were ass_i_gneg:l to
cluzster J during the supervised clazsification

— Classification Configuration

¥ BMP [~ Reject Class ¥ Contusion Matris

C1
Window Size I'l Feject Fatio ||:|,|:| Chd E ditor |% 100.00

C2 0.0a

— Colar Maps C3 0.45
C4 0.0o

Colomtdap 16 | C:/Documents and Settings/Eric POTTIER/Application Data/PolSARpo_ m’:l Edit | Eg ggg

T Pauli 151145221 15124521 1511522 Class populatiors

™ Coded Colarmap -
I Sinclair [517] 1512+521742] 1522

T raining Areas

Areaz File IE:!D atalirectory_MapReadps/T 3 raining_areas. tat

Graphic Editor | Text Editor | Fun Training Process |

Set File IE:!D atalirectory_MapReadps/T 3 raining_cluster_centers bin

ol

— PolSAaRpro «5.0 - Bun Trace

Open WwWindow "W arning j
Cloze “window " aring

|
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PROCESSING CHAIN

[ Configuration ]

Y » Input Data File:
[ Data Import ] »Spaceborne Sensors
» Extract Raw Data

\ 4

[ Data Process

J > Eigenvalue Parameters
» Polarimetric Decomposition
»Freeman
»Van Zyl
» Polarimetric Functionalities
»Polarimetric Synthesis
»Polarimetric Signatures
»Polarized Point Scatterer Detection
» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
» Supervised Wishart classification
» Support Vector Machine Classification
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Polarimetric SAR Data Processing and Edi

Import

Conwert Frocess Dizplay

Calibration

] 2| BT

==

PolSARpro 5.0 - Fun Trace

MMatriz Elements
Correlation Coefficients

Elliptical Basis Change 4
Polarimetric Speckle Filker 4
H ! & [ Alpha Decomposition #
Polarimetric Decompositions  *

Polarimetric Functionalities - 1 *

Polarimetric Functionalities - 2 #

. Polarimetric Segmentation

Polarimetric Data Analysis
Polarimetric Data Clustering

4
4

Batch Process

_—

Linear (+45 [ -45)

Circular L [ R

Elliptical {phi, kau}) Bax Car Filter

. Lopez Filter
Gaussian Filker
IDAM Filker

Box Car - Edge Filker

1.5, Lee Refined Filker
1.5, Lee Sigma Filter

P.\W\F Filter

Edge Detector

JRH : Huynen Decomposition

RME1 : Barnes 1 Decompasition
RMEZ : Barnes & Decomposition
SRC : Cloude Decomposition
WwiaH1 : Holm 1 Decompaosition

W' AHZ : Holm 2 Decomposition
Has : H [ A [ alpha Decomposition

FREZ : Freeman 2 Components Decompaosition
FREZ : Freeman 3 Components Decompasition
WZ3 : Van 2yl 3 Components Decomposition
Y¥AM3 ¢ Yamaguchi 3 Components Decomposition
YA ¢ Yamaguchi 4 Cormponents Decomposition
MEL : Neumann 2 Components Decomposition

Decomposition Parameters
Eigenwvector Set Parameters
Eigerwalue Sek Parameters

kRO ¢ krogager Decomposition

CAM : Cameron Decomposition

TSWM : Touzi Decomposition

Hj & [ Alpha Classification
H & [ Alpha - Wishart Classification

Faraday Rotation Estimation

Fuzzy - H | alpha Classification

‘Wishart Supervised Classification
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